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6—ON A NEW GENUS AND TWO NEW SPECIES OF 
WESTERN AUSTRALIAN ALEYRODIDAE. 


I’.Y 


K. S()i,().M()\, lASc. (lloN's.). 

Head 14th May, 1!).‘{5; Hul)lish(‘(l .41st -Inly, 1!)45. 

The Iloniopterous I'amily Aleyrodidae is one (hat has Ix'eii ne<>lec‘ted l)y 
Australian entonu)l()<>'ists. In a few countries, notably in Aineri('a, a f^ood 
deal of attention has been ,i»iven to tlie description of species, as well as to 
the l)iolo”y of sonu' which are important pests of cultivated i)lants. In 
Austi'alia a nuinhei- of species occur on the native plants, hut as these seem 
to be of no immediate economic importance, they have attracted but little 
attention. 

Aleyrodidae are considered to be i'elat(“d most closely to the Psyllidae. 
The ima.si'ines, in spite of theii' small si/.e, are easily recofiiiisable by the 
llocculent waxy seci’c'tion coverin”' wi!ij>s and body. (Hence the popular 
names: “Snowllies,” “Whiteflies.’’) Like the larvae, they are phytophaiions, 
possessing' a proboscis with pierciii”' maxillary and mandibular stylets. 44ie 
stalked e»'o'.s are attached to the leaves of the host plant. After movinj>- 
about on tin* leaf for a short period, the younj^ lar\a hec'omes stationary and 
its a])i)endaf’'(‘S Ix'iiin to de}i'enerat(“. LarxiU' of this and tin' two succeedinjj 
instais a[)[)ear as small scales, usually, like the eti'^'s, on the umh'rside ot the 
leaf. In most of the species the scale-like larvae are encii'cled by a frinfje 
of white wax. The lOurth is the pupal ijistar, and at this stafie the* intejtu- 
ment is hardened to form a ])ni)ai'ium or stajjes troni 

first larva to imag'o there is to be found on the postero-dorsal part ot the 
abdomen a hijj'hly chai'acdei'istic ap/xinilns, peculiar to tlu* Aleviodidae. 

This consists of a pit or vasiforni orifice partly or completely covered over 
by an ojx’rculum, from beiu'ath which proj(‘cts a mohih* ([)!. i.x., fig. 

li. ; HI. X., tig. IL). The mor|)hology of the anal apparatus has been found 
very uscd'nl in systematics. 

A nund)er of species have eai'ued notoriety by their attacks on cultivated 
])lants. 44ius Dioleiirodcs citri (Kiley and Howard) has caus(*d seiious 
damage* in the orange groves of Floi'ida and ( alifornia, while* seveial speeies 
have j)i'oved de*structiv(* to sugar cam* in .Java. Hut the best known membei 
of the family is the “(lre*enhouse Whitelly,” Triolexrodes voporariorum 
(Westwood),* a pe*st which has spread to almost all civilised countri(*s. Fre- 
e|uently the damage is not restricted to the piercitig of the* leaves and removal 
e)f sap; in the case of Didlcurodes citri (Kil(*y and Howard), tor examjde, 
the “honey-dew” secreted on the leaves providers a gi'owing i)hice for a se)oty 
mould which che)k(*s up the stomata; ami the recent work of Kirki)atrick has 
proved an Aleyi'odid to be the vectoi* of a virus disease of cotton in the Sudan. 
Many useful parasites of Aleyrodid larvae have been reconled, the |)est 
known lieing the Chalcid wasp, Encorsia /oram.sa (lahan, parasitic on Tria- 
leurodcH vopordriorum (Westwood). In iViistralia tlu* |)est is well known, 
and in Tasmania iV.m) an attempt was made to introduce Encdrsia from 
England to control the Whitelly. Hi this connection it is interesting to note 
that one of the j)arasit(*s of Sptddedrodicds lidh ede n. sp. is probably a species 
of Enc((rsid. 
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AiKT irons. 

Ill the jiHst, the ])ul)lish(‘(l deseriptioiis of Ah'vrodid species have in many 
cases been very poor. ()\ving' to the i’act that the pnpa-cases are more easily 
collected than the imagines, and show more variety of structure, many species 
have been described from the pupa-case alone. The imagines of the eight 
Australian species described by Alaskell are still unknown, and in only one 
instance did he mention the egg. This state of affairs is unfortunate botli 
from the systematic and the economic viewjioints, for the imaginal characters 
are of importance in classification, and the adults, as well as the larvae, are 
plant feeders. Thus t^uaintance and Ilaker urged in 1914: “It is much to 
be desired that descriptions of Aleyrodidae should be made as comiilete and 
full as possible.” Nevertheless, brief accounts of jmpa-cases continue to 
apjiear as descriptions of new species. 

In the present paper an attempt has been made to give a siiitatily full 
descrijition of each new species. In order to do this it was first necessary 
to connect the five stages in the life-histoiw by means of breeding exjreri- 
ments. Time did not pmuiit the breeding out of a direct series from egg to 
imago, but as a careful examination of a number of leaves revealed sjiecimens 
ill all stages of develoimient it was jiossible to link ui) successive instars in 
pairs. The results of these short breeding experiments when fitted together 
gave a comjilete record of the life-cycle. In most cases it was sudicimit to 
label the leaves while on the jilant or to mark them with Indian ink. When 
breeding out imagines from piijiae, or eggs from imagines, the leaf was en¬ 
closed in a small celluloid cylindei’, closed at each end by muslin which was 
held in place by a ring of cork. The half was jiassed in between the celluloid 
and the cork, the latter then being ])ressed into [ilace. These traps had the 
advantage of being light, transparent and easily made, and could be left 
exposed on the i)lant indefinitely. 

An attempt was made to hasten the development in some cases by enclos¬ 
ing small potted plants in an electrically heated box. One siiecimen of the 
shrub Dryandrn fl(>rihun(l(( was kept ali\(' under such conditions for four 
weeks at a maximum temperature of ;}8° C. The heat chamber also proved 
useful for accelerating the development of eggs and larvae on leaves which 
were detached from the iilant and floated on water. 


OKOWTll OF LAltVAF. 


In referring a larva of a known species to its correct instar, the overall 
length may be used as a diagnostic, character. The table given below shows 
the lange of jiossible length in each instar, based on measurements of over 
120 larvae for each of the two new species. It will be noted that the length- 
ranges in successive instars do not overlap, so that there is no difficulty in 
jilacing a iar\a correctly, it its length has been determined.*’ 


Table 

Species. 


of minimum and maximum lenfjfhs in larval instars. 

First instur. Second instar. Third in.star. 


Si/nalcuradieus liakcac n.sp. 
Aleuvotrachelus dryandrae n.sp. 


nun. min. mm. 

0 . 378 - 0.414 0 .. 545 - 0.069 0 . 858 - 1.047 

0 . 232 - 0.320 0 . 378 - 0.494 0 . 552 - 0.800 


Fourth instar 
(or pupa- 
case). mm. 
1 . 149 - 1.550 
0 . 843 - 1.309 
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SVSTKMATICS. 

Altlioua^li Al(\vro(li(l:K‘ are widely distributed tIiro\ijili teui|)('rate and 
tro})ieal eountries, it seems that the family must have oriyiiiated iu the Xeo- 
iropical re?:iou, seudiuo- out hramdies, (diiefly of the subfamily Aleifyodlnne, 
to other parts of the world. Most of the remaiuiui>- specie's are restricted to 
the Xew AVorld, and all except two are placed iu tlu' Alenrodiviuae. Two 
additional subfamilies are rejereseuted each by a .siugie sjeecies. One of these, 
r damoHelinae (Kuderlieu, 1909), is described as ^‘])robably South American/’ 
while the second is the Japanese ^ijdionaU’jirodinae, established iu 1992 by 
Takahashi. In America a moderate amount of work has been done on the 
family, with the result that several huudi'ed New World species are now^ 
known. The only other countries where the Aleyrodidae have received much 
attention are India and Japan. 

In Australia, only ten .species have hitherto l)eeu described, all from the 
south-eastern part of the continent. Fji<>ht of these species were desci'ibed 
by Maskell (18'9(i) and two by Froy>>’att (liHl amt 1918). All were placed 
in the old g’emus Ale/irodes (sens, hit.), which was latc'i' split uj) by (^uaintaiice 
and llaker (1914), iMaskell's species beiny referred to several ditferent 
genera. Owing to their incomi)lete descrij)tion, it is not possible to refer Frog- 
gatt’s two species to their coi'rect genera, so they remain in Alciirodes (sens, 
iat.). The desci'ibed Australian species are as follows:— 

Aleuroccoiihiis Ixiuhside (iNIaskell, 189())—locality, .Melbourne. 

AIeuror(()itln(s Jiirsiitns (iMaskell, 189())—locality, Sydiu'y. 

Aleurocanllnis T-t^ignatm (Maskell, 18i)())—locality, Syilney. 

Aleurotrdchelus croce(((Hs (Maski'll, 189())—locality, near Sydney. 

AleHrotvacheUiH limlxrliis (Ma.skell, 18S)())—locality, Sydney, etc., 
X.SAV. 

Jiemi.si(t dccipienH (.Maskell, 189())—locality, near Sydney. 

AJeurohdyns niger (Maskell, 189())—locality, [Melbourne. 

Tetraleiirodes Htgphediue ([Maskell, 189()) — locality, [Melbourne and 
Sydney. 

Alegrodes (f) ((triplex (Froggatt, 1911)—locality, llroken Hill, 

' X.S.W. 

Alegrodes {f) (dho/loceosa (Froggatt, 1!)18)—locality, X’.S.MT and 
\Tctoria. 

Ten species have so far been discovered on the native .scrub iu the sub¬ 
urban districts of Perth, all of them distinct from the described Fastern 
forms. Two of these have also been collected at Two P('oi)le P>ay, near 
Albany, together with an additional new si)ecies from an uuidentitied host. 
Seven of the I’eith species are found on plants of the family Proteaceae, 
while the hosts of the remaining four spc'cies are Papiliouaceae. Although 
these two fannlies are |)articularly well represc'uted iu the lloi'a of South- 
AVestern Australia, the field observations so far made by the writer suggest 
that the Aleyrodidae are .somewhat re.stricted in their range, all of the speci¬ 
mens collected being found less than 200 feet above sea-level, most of them 
at an altitude of less than 50 feet. 

Of the two new species described in this paper, the Hist, tor reasons 
given below, cannot be referred to any of the estahlished genera. The new 
genus Sgxedeurodicus is ei'ected for its reception. 
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SjinaleKrodicufi n. gen. is reinarka!)le for the eoinpleteness of the wing- 
venation. The ))resen('e of the anal vein in the forewing- marks it out at onee 
as one of tlie most primitive members of tlie family, for in only two other 
genera is sueh a vein known to oeenr. Of these two, the South Amei’ican 
genus HadidleAirodicus Bondar, 1928 is the more closely akin to Sijnaleurodi- 
<ns. Its wing-venation is at about the same stage of reduction, R,, Hs, M and 
(Ti being constantly found, while A is sometimes present. Other characters 
in which it agrees with Siinideiirodicus are the non-i)roduced \‘ertex, the .seg¬ 
mentation of the antennae, and the presence of compound wax pores and a 
layer of wax on the doi'sum of the puparium. But Sijnaleurodieiis is clearly 
distinguished from HadUdeuroduKs by the absence of the radial markings 
characteristic of the ])uparium of the latter genus and by the uniform colour 
of the wing-membrane. The second genus in which an anal \ein has been 
described is Udarnoseh's, leased on a single S])eeimen described by Enderlein 
in 1909. Udamoftehs differs from all other Aleyrodidae whose wings have 
been described in possessing a distinct subcostal vein in the forewing. On 
account of the presence of Sc and A, in addition to the veins K,, Rs, M and 
Cu, L damosehs was left in i)os.session of a separate subfamily T^damoselinae 
in the (^uaintance and Baker system. The characters of the paronyehimn 
and wax })ores were also used in separating subfamilies, but unfortunately 
in the case of T’damuselis the former (if ]ire.sent) was not described ))y 
Enderlein and the ))u|)arium is unknown. 

In view of these facts, it is significant that in the two most inhmitive 
genera, of the subfamily Ahurodicinae^ namely BadUdeurodiciis Bondar and 
SijncdcKTodicus n. gen., an anal vein is found in the forewing’. Eui'thermore, 
in the forewing of Si/ncdeurodicus there is a line which may rei>resent the 
.subcosta, but it is not so distinct as in Udamoselis. In both g'enera Cu in the 
forewing is represented by a clear bright line. (Probably this foi’eshadows 
the observed fact of the disapi)earance of (he cubitus from the forewing of 
most Aleurodicmae.) The new genus, however, differs markedly from 
I damoseUs in lacking the cone-shaped protuberance of the vei’tex, and also 
in the shape of the wing.s, though the latter chai’acter was iiot used by Ender¬ 
lein in delining the genus. 

Jims, while on the one hand the spine-like paronyehimn and the presence 
of compound wax pores in tin* puparium undoubtedly place Sirnaleiirodicus 
n. gen. in the subfamily Aleiirodicinae, on the other hand its wing-venation 
is almost as primitive as that of Udamoselin. The result of this is that the 
jmsition of the subfamily I dumoselinae is very much weakened. 

In fact it seems that the retention of a separate subfamily for Uda- 
moselis is unjustified, and that it should be included in the subfaniilv 
Aleuroclicinae, 

^ The occurrence of the primitive Aleurodicine genus Synaleurodicus in 
\Vestern Australia is iiarticularly interesting because the headcpiarters of the 
subfamily are in the Neotrojiical region, and, as already mentioned, the ^'ast 
majority of the species are American. This is the second member of the sub¬ 
family to be recorded from Australia. (The other is Aleyrodes albofloccosa 
Proggatt, winch, judging by the author’s illustrations, belongs in the Aleuro- 
clicinae, and is probably an Aleurodicus), 

The second new species herein described is referred to Aleurotrachelus. 

This genus contains nearly thirty sjiecies from widely separated regions_ 

the Indian and the Neotropical as well as Japan and Australia. The im-esent 
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'Western Australian species does not strictly belong' to Aleurotrachelus as 
delined by ())naintaiice and Baker (1914), but is so closely allied to it that 
one hesitates to erect a new genus for its reception. The point at issue is the 
presence of dorsal pores on the pupariuin of the new species. These are 
absent from Aleurotrachelus as defined by (^uaintaiice and Baker, and Corbett 
(192()) established a new genus, Zaphanera, to receive a Ceylonese species 
differing from Aleurotrachelus chielly in the presence of [>ores on the dorsum. 
But other characters, particularly the position of the vasiform orifice, place 
the present species under Aleurotrachelus rather than Avith Zaphanera. 


Sur.FAMiLY Aleurodicixae. 

Cenus Synaleurodicus n. gen. 

Forewing with rounded apex, membrane of uniform colour, veins K,, 
Ks, M and A distinct, 8c if present less distinct, Cu represented by a con¬ 
spicuous clear line; antennae of seven segments, the thii'd being the longest; 
paronychium a narrow spined process; vertex not t)roduced. Pujia-case 
covered dorsally with a layer of wax; compound wax pores of a primitive 
type, lacking a chitinous process; lingula of pui)a case conical, setose, not 
extendiiiif bevond the rim of the vasiform orifice. 


(Jenotype Synaleurodicus hakeae n. sp. 

This genus is related, though not closely, to RacUaleurocliciis Bondar, and 
possibly also to JAlamosehs (see page 78). 


Synaleurodicus hakeae n. sp. 

Female.—Lvugth from front of head to tip of genitalia 2.33 mm. Ground 
colour yellow. Head with dark brown on frons, clypeus and iiart of epi- 
craniuni; antennae dark brown, tip of rostrum almost black; compound exes 
led; ocelli pink. Thorax with sides and pronotum dark brown, the rest 
chietiy yellow; coxae dark brown, rest of legs light brown or grey. Abdomen 
yellow, exce|)t a few dark brown sclerites near base, and some faint maikings 
on the tergites. 

Epicranial suture distinct. Compound eyes (PI. X., fig. A) bilobed, due 
to an indentation of the ])Osterior margin; a pink ocellus above each eye. 
Antennae (PI. X., figs. F and G) about 0.78 mm. in length; seven segments, 
first two shoii and stout; segments 3 to 7 subeylindrical, with numerous 
imbrications and fine setae; segment 3 a little thicker than those following; 
each of the last four segments roughly two-thirds length of the^ preceding 
segment; segment 7 with a strong apical seta. Kostium (11. X., fig. D) . 
suture between distal and penultimate segments is the only one distinctly 
visible; distal segment stout, of even width for most of its length, but taper¬ 
ing near apex, which is dark brown except for a clear distal circlet bearing 

laste sensoria. 

Less; second pair with femora slightly longer, tihiae slightly shorter 
than corresponding segments of the first legs; third legs with femora (length 
0.49 mill.) and tihiae (length 0.80 mill.) markedly longer than those of the 
other legs; tarsi of all legs subeiiiml; paronyehmm (PI. X., fig. El iiilich 
shorter than the claws, consisting of a short spine home on a siibcylindncal 
process; tarsal claws recurved, tlaltened in the vertical plane and constricted 
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at the base, near wliich each hears a ventral spine on a raised process. lM)re- 
wdn- {V\. X., (io-. H) 2.38 nun. Ion-, 1.10 nnn. broad; Sc possildy represented 
by ii dark sul)inar-inal hand extendin- for about one-third win- len-th; 
distinct and Its stron-ly developed; M not so well marked as Rs, and indis¬ 
tinct at the base; (hi a conspicuous clear line in the win- nieinbrane; A 
modorately well-marked but va-ue at the base; an ill-defined fold divei-gets 
from anterior border of the radial vein near the base. Kindwins- with Ks 
and M distinct; R, faint, diver-in- from Rs at about one-fourth wing len-th 
from the apex; the usual series of couplin- setae on anterior margin neai 
the base. Both wings with veins and margins yellow; margin with a senes 
of setose tubercles; membrane faintly yellow, with a covering of minute 
.setae. 


.iViial ajiparatus (PI. X., tig. B) : operculum about twice as wide as long, 
its posterior border very slightly coiu’ave; lingula extending well bevond 
the oiierculum, sides of exjiosed part almost parallel, ajiical part shaipl> 
pointed and minutely tuberculated; lingula and o])erculum finely setose; 
vasiforni oritice subcircular, including’ most of lingula. Ovipositor slender, 
tapering to a ])oint. 

Male .—With the exceiitions mentioned below, the description of female 
ap|dies also to the male. It is smaller than the mature female and differs 
in the construction of the abdomen. 


Length from front of head to tip of genitalia 1.60 mm.,* antennae about 
0.59 mm.; hind femur 0.3() mm.; hind tibia 0.62 mm.; claspers 0.1.) mm.; 
length of forewings 1.75 mm., breadth 0.73 mm. Colour: the brown colouring 
of head and thoi’ax slightly more e.xtensive, and the abdomen is dai'k lii’own 
except venter, genital a])})aratus and jmsterior part of the triangular lobes. 
The whole surface of the abdomen is beset with small transparent tubercles. 


Abdoim'u subcylindrical with 5 ringiike segments showing v’ery dis¬ 
tinctly; posteriorly a ])air of large lateral subtrianguar flaps conceal most of 
terminal segment and genital apiiaratus when these ai’e viewed from the 
side (PI. X., tig. C). Clasjiers somewhat sigmoid, the recurved extremity 
directed upwards and inwards; basal part narrower than the rest which is 
somewhat flattened in the vertical ])lane and bears some fairly large setae. 
Copulatory oi'gan, except the enlarged base, subsigmoid in shape and more 
or less erect, with ajiex directed posteriorly; tip divided by a wedge-shaiied 
horizontal incision into an ui)])er and a lower pointed process. 

Pupa-ease (PI. IX., Hg. E).—Length 1.45 mm., width 1.05 mm. Dorsum 
minutely punctate; slightly convex; outline ov’oid, wider posteriorly. Colour: 
V(-ry light yellow pei'iphei’ally, with a large central brow’ii area; a jiale sutural 
band occurs behind each of the three thoracic and (irst seven abdominal seg¬ 
mental areas. Simple wax ])ores (PI. IX., fig. E) appear as smalt clear 
spaces in the lirown central area of cephalothorax, some collected into groups; 
two lateral comiiressed groups of two or three simple pores in each sutural 
band of thorax and abdomen, the groups aligned in two longitudinal rows. 
Eight compound wax pores in a longitudinal row on each side of dorsum; 
each compound pore aiipearing as a raised dark brown circlet enclosing a 
clear de])ressed area in which appear several circular or oval pores (IT. IX., 
tig. (i), varying in number from 3 to 7 in the type specimen; each of these 
central iiores is continuous with a transparent downwardly-pro.jecting tube. 


The type specimen is mountod with the abdomen in a compressed condition. Ex¬ 
tended specimens measure about 1.93 mm. 
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the tubes beins*' enelosed in a cyliiidvieal sbeatb; on the crest of the brown 
rim is a circlet of small })ores. Tracheal folds not evident. Narrow marginal 
band (PI. IX., fig', d ) marked by hue radial striations, and bearing 2() small 
supra-marginal setae, with a posterior ])air of longer infra-marginal setae; 
small bilobed snpra-marginal processes occur between the setae. Vasiform 
orifice (PI. IX., lig. H) with upraised bright yellow rim, of which the outer 
margin is obtuse anteriorly but otherwise subciieular; adjoining this ante¬ 
riorly is an elevated area, rounded in front, and bearing a posterior pair of 
small spines; the rim passes obli(|uely downwards into the orifice where it has 
a subcordate inner margin, and is raised into several intermediate ridges; 
operculum just over twice as wide as long, anterior and posterior borders 
slightly concave, lateral borders convex; projecting part of lingula widens 
a little, then tapers with minute creuulations to posterior end, which reaches 
almost to outer mai'gin of the orifice rim; lingula and ])osterior part of oper- 
eulum finely setose dorsally. 

Tjorva, third instar .—Soft and scale-like. Length 0.86 mm.; width 0.52 
mm. Dorsum slightly convex; outline ovoid, slightly wider posteriorly; dis¬ 
tinct narrow marginal area with minute supra-marginal setae at intervals; 
narrow marginal wax fringe. Colour pale yellow. Anal apparatus as 
in pupa-case. Antennae much reduced, consisting of a stout segmented taper¬ 
ing basal i)ortion with ajtical si)ine or rudimentary tlagellum. Mouth parts 
as in first instar larva. Anterolaterally to these is a i)air of red ocelli. Legs 
as in first instar, but relatively shorter and stoutei’. Intersegmental sutures 
visible, associated with two longitudinal rows of dorsal pores which are not 
very distinct. 

T.arra, second instar .—As in third instar, but length 0.64- mm., width 
0.41 mm., and not wider ])osteriorly. 

Larva, fir-st instar (PI. IX., lig. C).—Soft and scale-like. Length 0.39 
mm., width. 0.22 mm. Doi'sum slightly convex, outline ovoid. Colour pale 
yellow. 

Dorsum:—Narrow marginal area with 26 small supra-marginal setae 
spaced fairly evenly round the body; a pair of long curved marginal setae 
project from posterior end; anterior to vasiform orifice is a pair of small 
setae, ])receded by two spines or spine-like ridges; anterolaterally to these 
are several small dorsal setae. Pair of red ocelli present. Abdominal and 
])osterior thoracic regions with traces of intersegmental markings. (Two 
rows of dorsal wax pores and a iiarrow marginal wax fringe, as seen in second 
and third iustars, are evident in living larvae, but not discernible in the type 
specimen. ) Vasiform orifice stoutly i)yriform, anterior border very slightly 
concave; operculum twice as wide as long, lateral borders convex: lingula, 
like posterior part of opercidum, minutely setose, ])rojecting be^mnd the 
e])erculum but included within the vasiform orifice. 

Venter:—Antennae with five basal segments followed by an apparently 
uusegniented attenuated tlagellum which is minutely setose and bears a small 
apical spine. iMouth parts of typical form, maxillary and mandibular sty¬ 
lets long and thread-like. Legs apjiear four-segmented, tlie small fourth seg¬ 
ment bearing a stout curved subaj)ical seta directed outwards, and two small 
upical processes or setae. Second and third legs bear a stout seta on basal 
segment and a small seta on base of the fourth segment. A pair of small sub- 
)nai-ginal setae just posterior to the first pair of supra-marginals; a pair of 
setae on base of oral cone; and a pair antero-laterally to the vasiform orifice, 
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which is visible thvouo'h the transparent integument; a ])air of small spiral 
setae lateral to base of oral cone and two such pairs laterally between bases 
of legs. 

Egg (PI. L\., tig. A).—Length 0.275 mm. Shape ellipsoid. Pedicel* 
inserted subapically. Chorion frosty white, covered by rounded flattened 
tubercles (diameter varying about 0.018 mm.), each subdivided by a system 
of fissures (PI. IX., fig. P>) ; tubercles not well developed on ventral surface. 
A rounded mass of orange-red material visible through the chorion. 


This species has a very characteristic appearance in the pupal .stage, 
being raised upon a hollow cylindroid of whitish wax, which is usually some¬ 
what taller at the posterior end (PI. IX., fig. 1)). This may exceed 1 mm. 
in height in fully develo})ed s])ecimens. It closely resembles that shown in 
figui’es of the Aleyrodine species Aleurochiton forbesii (Ashmead) of Xorth 
America, and similar structures are recorded for other species. Dorsally the 
pupa-case is covered by a sheet of wax through which the anal ajiparatus 
and compound wax pores project. The arrangement of both compound and 
simple wax jiores seems to be fairly constant for the species. 

The tyjie specimens were taken in the Perth district, at Cottesloe, from 
the Proteaceous shrub JTdkea proArata. The species seems to be restricted 
to this plant. 

From observations made during 1984, chiefly at Cottesloe, the following 
facts have been gathered coiu'erning the ecology of the species. The imagines 
were collected at the beginning of April, but thereafter none could be dis¬ 
covered. A number of pupae at this time had disclosed no imagines, and 
most of these contained Chalcids in the pujial stage or else showed a large 
apertui-e gnawed by the emerging jiarasite. One of the siiecies concerned 
was bred out (May, 1934) and proved to be a Pteromaline. During the win¬ 
ter months the leaves bore numerous larvae derived from eggs laid in the 
autumn. Some of these had reached the jmpal instar in August. Ily the end 
of September, imagines were abundant, and many had already d.yposited 
their eggs. However, a few of the winter larvae had not reached the juipal 
stage. Although jiupae were still common in mid-October, very few of these 
survived, owing to the attacks of Chalcid i)arasites. Two species were numer¬ 
ous: firstly the Pteromaline which had been bred out in May was again bred 
from pupa-cases of the Aleyrodids in late October, and invarial)ly emerged 
bv boring a large hole in the wax palisade near the posterior end, the second 
species, a yellow Knpelniine with fringed wings (probably a species of En- 
carsia), emerged always by a hole made anteriorly on the dorsum of the pupa- 
case. Never was more than one iiarasite bred out from a single Aleyrodid. 

A few eggs were still being dejiosited in early November, and this went 
on throughout the summer. Nevertheless it appears from the above observa¬ 
tions that at least two definite broods of pupae occur and give rise to 
imagines, one in the Autumn, the other in the Siiring, and that the later mem¬ 
bers of each brood are very heavily parasitised. It is probable that such 
parasitism is one of the chief factors limiting the abundance of Synaleuro- 
dicus hukeae n.sp., for the food supjily is practically unlimited and dead 
larvae are not numerous, as they would be if greatly reduced by physical con¬ 
ditions. The other limiting factors probably operate on the imagines. 

* Pedicel incomplete in the type specimen: it varies in length, usually between 0.03- 
nim, and 0.10 mm. 
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Synaleurodiciis hakeae n.sp. differs from most species of Aleyrodidae in 
preferring: the dorsal surface of the leaf, relatively few specimens being 
found on the ventral side. This, however, is not due to any iieculiarity of 
the insect, but to a structural feature of the host plant.* It is unusual to 
lind more than a score of eggs on a leaf, about half that number being more 
commonly observed. 3 he abdomen of the female type specimen is distended 
Avith eggs, over sixty in number. 


Subfamily Aleyrodinae. 

Genus aleurotrachelus, Quaintance and Baker, 1914. 
Aleurotrachelus dryandrae n.sp. 

The puparium of this species differs from that of Aleurotrachelns as de¬ 
fined by Quaintance and Baker in the possession of dorsal pores. However 
it is referred to this genus for reasons already outlined. (Page 79.) 

Female. —Length from front of head to tiji of genitalia 1.28 mm. Ground 
colour yellow; legs (except the hind coxae) grey, also front of head, second 
segment of antennae, mesosternal region, some dorsal areas on thorax, oper¬ 
culum, and a large median area anterior to it; distal segment of rostrum dark 
grey to brown; compound eyes dark red. 

Compound eyes (PI. XII., fig. K) constricted into two subcircular lobes 
connected by a broad isthmus; dorsal lobe slightly larger than the ventral; 
a prominent ocellus above each eye. Antennae (PI. XII., figs. E and H) 
about 0.35 mm. long; seven segments, first two short and stout, second with 
a close covering of fine setae and several much stouter setae; segments 3 to 7 
subcylindrical, with numerous imbrications and some fine setae; segment 3 
wider than those following, slightly longer than 5, () and 7 together; segment 
4 short; 5, G and 7 subequal in length; a circular fringed sensorium subapic- 
ally on segment 7, a similar one on 5, and at least three on segment 3; apex 
of segment 7 with a groip) of setae and a larger seta or spine. Eostrum (PI. 
XII., fig. D) three-segmented; Avidest near junction of second and third seg¬ 
ments; third segment about tAvice as long as the second, tapering gradually 
to the apical area Avhich is beset Avith projecting sensoria. 

Legs;—Second pair Avith femora and tibiae only slightly longer tlhan 
those of the first; third legs Avith femora (length 0.27 mm.) and tibiae 
(length 0.46 mm.) markedly longer than those of the other legs, tarsi also 
a little longer; trasal claAvs (PI. XII., fig E) Avith setae along most of their 
length; paronychium blade-like, Imt long and slender, tapering and recurved 
distalhq someAvhat shorter than the claAVS. PoreAving (PI. XII., fig. A) 1.22 
mm. long, 0.52 mm. broad; a dark pigmented band just Avithin the costtal 
margin and distinct for nearly one-third Aving length possibly represents Sc.; 
E strongly bent just beyond the middle, K, absent, Ks distinct; M absent; Cu 
represented by a clear line in the membrane; several small setae on membrane 
near base of Aving. Hindwing Avith only Rs present, extending almost to Aving 
apex. Both wings Avith veins and margin yelloAV, margin Avith a roAV of setose 
tubercles (PI. XII., fig. B). 


* This is shown by the fact that Aleurotrachehis dryandrae n.sp. is also restricted 
almost wholly to the “dorsal” surface of the vertical Hakea prostrata leaf when i(: occurs 
on that plant. Although the internal structure of the leaf is essentially the same on both 
sides the morphologically dorsal side is concave and offers more shelter than the other 
surface. 
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Alxlonioii sul)i)yriforin, Ix'in" enlarged near haso ))y the mature repro¬ 
ductive org’ans (ovaries and two eg'j^s visi))le M'ithin). Anal apparatus (PI. 
XII., fig'. C): operculum broader than long, but narrowing ])ostei-iorly; its 
post(“rior border slightly concave', lingula extending well beyond o))erculum, 
narrow, cylindrical, slightly enla 7 ’ged distally, where tlu* setae are longei tluin 
those covering the rest of the body, and apex with several obtuse lobes, \asi- 
form orifice a little broader than the operculum, tapering posteriorly to iji- 
eiude most of the lingula. Ovipositor slender and tapering, bearing several 
long hair-like setae near base. 

Male.—Whh the exceptions mentioned below, the description of thel 
female applies etiually to the male. It differs from the female in its smaller 
size and in the sti'uctui'e of the abdomen. 

Length from tip of head to tip of genitalia 0.97mm.; antennae about 
0.29 mm.; hind femur ().2.3 mm.; hind tibia 0.39 mm.; clasi)ers 0.12 mm.; 
length of forewing 0.94 mm.; breadth 0.38 mm. Colour: several doi'sal 
transverse brown markings on abdomen; the whole genital segment brown; 
rest of colour i)attei'n as in female. 

Abdomen snbcylindi'ical; the last segment tubulai' (PI. Xll., tig. C), 
anteriorly wider than long, but tapering unifoi’mly to posterior margin. 
Claspers' (PI. XII., fig. (') with a strong outer tubercle near the base, tips 
tapering (>venly to a point and turned inwards; a number of fairly lai'ge 
setae ])resent. ('oi)ulatoi'y organ enlarged basally, and cui’ved strongly 
upwards, especially near the apex. 

Larva, fourth iiifitar (earlii sta<)e of pupa-caHe) (PI. XL, fig. E).— 
Length 1.24 mm., width 0.92 mm. Dorsum pitted, with raised median part; 
outline subovate. A well-defined sinuous line follows a ridge of similar 
form between thoracic and al)dominal I'egions; from midpoint of this a 
median line runs to the anterior margin, thus marking the j^osition of the 
T-sha])ed ruptuie l)y which the imago emerges; thoracic region with promi¬ 
nent median ridge sagitliform anteriorly, and two prominent latei’al ridges; 
prominent median lidge of abdominal rc'gion marked by seven transverse 
ridges; on sui'rounding flat aiea of dorsum is a I'adiating series of five ])i'om- 
inent ridges on each side, directed laterally and posteriorly. Xumerous 
raised circular pores on dorsum, each with a central column (PI. XL, fig. G). 
Thoracic and caudal tracheal folds very faintly indicated. Margin (PI. XL, 
fig. H ) crenulated, with two series of teeth, the outer much paler than the 
inner; wax tubes well developed; a series of small spines a little within the 
margin, and a I'ow of minute i)ores internal to these; dorsum just internal 
to margin bears ridges cori'esponding to the crenulations; an anterior and 
a posterior pair of marginal setae. Vasiform orifice (PI. XI., fig. E) sub- 
cordate, situated b(‘tween two ridges on a palmate area on x)osterior i)art of 
the median doi'sal ridge wheie it slopes down towards the posterior margin; 
operculum filling the orifice; lingula included, setose; a pair of small setae 
on each side of orifice, another j)air anterior to it. (The type specimen is a 
newly emerged larva, with slight pigmentation. The older larvae or x^upa- 
cases ax>i)ear black, usually metallic, with a mai'ginal fringe of wax (PI. XL, 
fig. J). In these, many of the details are obscured by the intense i)igmen- 
tation.) 

Larva, third instar. —Length 0.74 mm.; width 0.58 mm. General ax^x^^ar- 
ance like that of x)upa case, but rounder and flatter. Kidge between thorax 
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cUul <ib(]oiiu'u less sinuous, ulxloiuiual ])i'oiuiueue(‘ with eig'ht visi])le tvaiis- 
\eise lidges, not well luni'ked;, fewer dorsal ])oi'es. Other d'etails (iueluding 
wax fringe) as in i)n])a ease. 

Larva, second /a.s/nr.—Length O.dti nun.; width 0.:53 nun. Dorsnin 
similar in most respeets to that of i)ui)arinm (hut dark grey in the type 
specimen, A\hieh was mounted soon alter the first ecdysis before pigmentation 
was complete), crennlations of margin smaller and less obtuse than in 
pni)arinm, and rei)resented in two series of te(*th: internal to the margin 
is a sei ies of about 18 small ni)standing setac'. ^lost of the large' poi’cs of 
the ele\ated jeart of the pnparial dorsum are rei)resent(*d in this instar, but 
none on th.e snri'ounding Hat area. Two dorsal ocelli as in first instar. Vasi- 
form oi'ifice snbeordate', anterior margin only slightly convex; ot)ercnlnm 
filling the oi'ifice and obscuring lingula. ]\Ionthi)arts as in first instai-, but 
relatively suiallei'; details of antennae and legs obsimred by ])igmenfation of 
dorsum. 

I.arva, Jirst instar (LI. XT., tigs. A and B).—Length 0.2!) mm.; width 
0.1!) mm. Dorsum convex, outline ovoid. Colour grey. (Newly hatched 
larvae are trans})arent and almost coloni'less, but (he dorsum rapidly assumes 
a dark gi'ey and finally a black colour.) 

Dorsum (PI. XL, fig. B).—Coriaceous consistency; two pairs of very 
large dorsal bristles, curving upwards and backwards, the larger pair attached 
near anterior end, })osterior pair in the anterior abdominal region; two ])airs 
ot small dorsal setae lU'ar the \asiform oi’ifice; snpra-marginal si'tae IS in 
number, the antc'rior two bent o\er towards eaidi otlu'r, jiosti'rior four larger 
than the rest. A pair of red ocelli occur laterally in the anterior 
region. Abdominal region marked with a nnndier of inf ei segmental 
grooves; several less distinct transversi* markings in the jiosterior 
thoracic I’egion. Vasiform orifice snbeordate, a little wider than long; oper¬ 
culum tilling most of the vasiform orifice; lingula, finely setose, tip just visible 
behind the opereninm, but entirely enclosed within tlu* orifici*; vasiform orifice 
occnjiies th.e jiosterior jiart of a clearly demarcated ar(*a of the integument. 

Venter (PI. XL, tig. A).—Antennae with five basal segments followed liy 
an attenuated Hagellnm which is not distinctly segmented; flagellmn bear¬ 
ing an ajiical and a snbajiical seta; setae also on the basal segments. The 
ocelli are also visible from the ventral surface. Mouth jiarts of tyjiical fonn, 
maxillary and mandibular stylets elongated and thread-lik('. Legs aiijicar 
fonr-.segmented; last segment small, bearing a short stout sjiine ajiically and 
a long curved seta subajiically; third segmc'iif bears a stout curved seta, ex- 
cejit on the anterior jiair of legs; basal sc'gment bears two setae. A jiair of 
ventral setae anterior to base of the mouthparts. 

E<j(j (PI. XL, fig. (’).—Length 0.22 mm. Shape somewhat n'liiform, 
tajiering at one end, obtuse at the other. Pedical insei’ted lu'low the obtn.se 
end; length (1.13 mm. (’horion dark brown, with a network of raised lines 
dividing it nj) into small jientagonal areas (PI. XL, fig. D). 


At the articulation of the fore-coxa and trochanter of the imago (PI. 
XJI., fig. (1) the anterioi’ sni’faces of fhese segments are deejily e.xcavated 
so as to form a rounded groove wIk'ii the trochanter is Hexed foi'wards. Both 
the coxal and traehanteral walls of the groove bear a median longitudinal 
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ridg’e with a stout seta at its uiid-point. Projectiiio' across the groove from 
the coxa is a chitinous column with a bifid and setose apex. The same struc¬ 
ture is present but less Avell develo2)ed 0)i the mid- and hind-legs, but in 
neither of these j^laces is the bifid i)rocess jM’e.sent, and in the hind-legs the 
groove is not well develo])ed. A similar but shallower groove with a median 
ridge on each side is found in connection with the femoro-tibial ai’ticulation 
in all the legs. 

There can be little doubt that these grooves are used in clearing the limbsi; 
antennae and wings of foreign bodies or of excess of the floeculent wax 
covering. Living imagines kept in a tube were seen frequently passing the 
limbs over the wings and rubbing the legs one against another. Since all 
Aleyrodids have the mealy covering, it seems likely that structures of this 
tyi)e may be of general occui'rence: somewhat .similar grooves occur in Si/na- 
leurodicus hakeae n. sj). Although Quaintance and Baker (1913) devoted a 
si)eeial section to the legs of the Aleyrodidae, they made no reference to any 
structures like those described above, nor has the author seen mention of them 
elsewhere. 

The black scale-like larvae and pupa-case.s of this species occur in large 
numbers on the Proteaceous shrub Drijandra flord)iinda. The type si^eci- 
niens were collected from the leaves of this {)lant in the Perth district at 
Crawley. The imagines were i)lentiful during April 1934, becoming scarcer 
during j\Iay until none could be found by the end of the month. The larvae 
develo 2 )ed slowlj' during the winter months, and gave rise to imagine.s which 
were first noticed and collected in Xovember. This si)ecies is restricted to 
the hairy underside of the Dri/andra leaves. Psually no more than five or 
six eggs or larvae are found on one leaf, the eggs being large considering' the 
size of the female. The larvae and 2 )ui)a-cases often have a nietallie lustre, 
contrasting vividly with the narrow fringe of white wax, and fre(|uently the 
exuviae of the previous instar ai-e found attached to the dorsum, a circum¬ 
stance which is useful in the study of the larval stages of this si>ecies. In 
addition to the above host, A. dryundrae has been collected in the Perth dis¬ 
trict from the Proteaceous shrubs Hakea prostrata, Hakea varia, Banksia 
attenuata, Grevillea hipimiatijida, Drijandra nivea; also at Two People Bay,, 
near Albany, from Banksia grandis. 

In conclasion, the author wishes to ex^n'ess thanks to those who have 
heli)ed at various times with criticism and advice, i)articularly to Professor 
CK E. Nicholls, who in addition has given assistance with literature. He has 
also to thank Dr. AV. T. Caiman, of the Bntish .Museum, for his kindneas in 
sending extracts of such of the necessary literature as was not to be had in 
Australia, and iMr. C. A. Gardner, Government Botanist, for identification 
of most of the plants mentioned. 
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PLATE IX. 

Synaleurodicus hakme ii.si). 

A., Egg. B., Sculpture of egg (o})tical section). C., Larva, Ist instar (sliowiEas- 
transparent object). I)., Sketch of ])upa-ease on wax ])alisade. E., Dorsum 
of pupa-case. E., Simple, G., compound wax i)ore of ])upa-case. If., Anal 
apparatus of same. J., Margin of same. 
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WESTEiix Australian Aleykodidae, 



SynaleurodicAis hakecie n.sp. Imago. 

, Head (dorso-lateral). B., Anal apparatus 9 . C., End of abdomen cT, 

lateral (drawn from a subsidiary type specimen). I)., Distal part of rostrum 9 , 
E., Foot cJ'. E., Antenna 9 . G., Distal segments of same. H.^ Fore¬ 
wing C?. J., Anterior margin of same. 
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PLATE XT. 

Aleiirotrachelus dryandrae n.sp. 

A., Larva of first instar, ventral. B., Same dorsal. C., Egg. D., Part of same, 
more highly magnified to show markings on chorion. E., Dorsum of fourth 
instar larva (for characters of pupa-ease). F., Anal apparatus of same, showing 
lingula as seen through operculum. G., Dorsal pore of same larva. H., 

Margin of same larva. J., Sketch of an older larva, showing wax fringe. 
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PTATE XI [, 

A leurotrachelus dryandrae n .s p. 

.j Forewing 9 . B., Anterior margin of same. C., Dorso-lateral view of anal 

and genital apparatus cJ' D., Distal part of rostrum 9 . E., Part of head cJ'. 

F., Foot cT (drawn from a subsidiary type). G., Inner aspect of coxo- 

trochanteral articulation of left foreleg 9 . H., Flagellum of antenna 9 . 



































